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CLAIMS 
(57) [Claim(s)] 

[Claim 1] Composite for brazing and soldering equipped with Fe atom diffusion control layer 
which controls that Fe atom is spread in a wax material side from said base material in case 
laminating formation is carried out on the front face of the base material formed with iron steel 
materials, and said base material and the brazing and soldering of the joint material are carried 
out by Cu system wax material. 

[Claim 2] Composite for brazing and soldering with which the clad of said base material and said 
Fe atom diffusion control layer was carried out by diffused junction and which was indicated in 
the 1 st term of a claim. 

[Claim 3] Composite for brazing and soldering equipped with Fe atom diffusion control layer 
which controls that Fe atom is spread in a wax material side from said base material in case 
laminating formation is carried out on the front face of the base material formed with iron steel 
materials, and said base material and the brazing and soldering of the joint material are carried 
out by Cu system wax material, and Cu system wax material layer by which laminating 
formation was carried out on said Fe atom diffusion control layer. 

[Claim 4] Composite for brazing and soldering with which the clad of said base material, said Fe 
atom diffusion control layer, and said Cu system wax material layer of each other was carried out 
by diffused junction and which was indicated in the 3rd term of a claim. 

[Claim 5] Composite for brazing and soldering which said base material was formed by stainless 
steel material, and was formed with nickel alloy with which said Fe atom diffusion control layer 
uses nickel or nickel as a principal component and which was indicated in any 1 term of the 1- 
4th terms of a claim. 

[Claim 6] said base material forms by stainless steel material — having — said Fe atom diffusion 
control layer — nickel or nickel — more than 90wt% — it contains and Remainder Cu is formed 
with the nickel-Cu alloy which becomes as an essential component — having ~ said Cu system 
wax material layer — nickel — 2 - 15wt% — the composite for brazing and soldering which 
contained and indicated Remainder Cu in the 4th term of a claim formed with the Cu-nickel alloy 
which becomes as an essential component. 

[Claim 7] the Cu-nickel alloy which forms said Cu system wax material layer — nickel — 5 - 
10wt% — the composite for brazing and soldering which contained and indicated Remainder Cu 
in the 6th term of a claim which becomes as an essential component. 

[Claim 8] Composite for brazing and soldering whose thickness of said Fe atom diffusion control 
layer is 5 micrometers or more and which was indicated in any 1 term of the l-7th terms of a 
claim. 

[Claim 9] The base material in which was equipped with the part I material and the part II 



material in which brazing and soldering were carried out to this part I material by Cu system wax 
material, and said part I material was formed with iron steel materials, The brazing-and-soldering 
structure which has Fe atom diffusion control layer which controls that Fe atom is spread in the 
wax material section from said base material in case a laminating is carried out to the front face 
of said base material and the brazing and soldering of said part I material and part II material are 
carried out. 

[Claim 10] It is the brazing-and-soldering structure which said base material was formed with 
stainless steel, and was indicated in the 9th term of a claim in which said Fe atom diffusion 
control layer was formed with nickel alloy which uses nickel or nickel as a principal component. 
[Claim 1 1] It has the plate member countered and arranged and the diaphragm which divides into 
much subspace sections the space section formed between said plate members. The plate-like 
base material in which the brazing and soldering of said plate member and said diaphragm were 
carried out by Cu system wax material, and said plate member was formed with stainless steel, 
The heat exchanger which has Fe atom diffusion control layer which consists of a nickel alloy 
which uses as a principal component nickel or nickel which controls that Fe atom is spread in the 
wax material section from said base material in case laminating formation is carried out and the 
brazing and soldering of said diaphragm and said plate member are carried out to the front face 
of said base material. 

[Claim 12] The 1st crevice and the 1st heights counter the 1st concave heights material formed 
by turns and said 1st concave heights material, and are arranged. Have the 2nd concave heights 
material in which the 2nd crevice and the 2nd heights were formed by turns, and the brazing and 
soldering of the external surface of the 1st crevice of said 1st concave heights material and the 
external surface of the 2nd heights of said 2nd concave heights material are carried out by Cu 
system wax material. The base material in which said 1st concave heights material and the 2nd 
concave heights material were respectively formed with stainless steel, The heat exchanger 
which has Fe atom diffusion control layer which consists of a nickel alloy which uses as a 
principal component nickel or nickel which controls that Fe atom is spread in the wax material 
section from said base material in case laminating formation is carried out and the brazing and 
soldering of said 1st crevice and said 2nd heights are carried out to the front face of said base 
material. 

[Claim 13] said Cu system wax material ~ nickel ~ 5 - 10wt% — it contains and Remainder Cu 
is formed with the Cu-nickel alloy which becomes as an essential component — having ~ said Fe 
atom diffusion control layer — nickel or nickel — more than 90wt% — the heat exchanger which 
contained and indicated Remainder Cu in the 1 1th term of a claim or the 12th term formed with 
the nickel-Cu alloy which becomes as an essential component. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Technical field This invention relates to the composite for brazing and soldering used as the 
brazing-and-soldering structures, such as heat exchangers, such as a radiator and a gas cooler, 
and a material of those. 

Background technique The interest about an environmental problem is increasing internationally 
in recent years, and exhaust gas reduction of an automobile is strongly required increasingly as 
part of that. Various kinds of purges, such as a thermal reactor which is made to already 
afterburn exhaust gas and sets CO and HC to C02 and H20 as a cure against exhaust gas 
purification of an automobile, and a catalytic converter, are put in practical use. 
Conventionally, in an exhaust gas purge etc., the heat exchanger used in a hot corrosive gas 
ambient atmosphere is formed with the stainless steel excellent in corrosion resistance, and the 
brazing and soldering of each part material of a heat exchanger are further carried out nickel: 1- 
5% by a corrosion resistance good copper wax with the melting point of 1000 degrees C or more, 
Mn;5-20% indicated by JP,60-72695,A, or CU system wax material which becomes a remainder 
real target from Cu. 

Since the corrosive environment in a heat exchanger is becoming severe much more by change 
of an exhaust gas presentation etc. and problems, such as corrosion by the condensate of exhaust 
gas, are also produced recently, much more improvement is called for from the corrosion 
resistance of wax material. The demand to the corrosion resistance of the wax material put to 
such high corrosive environment is just going to be called for also in exhaust gas heat exchangers, 
such as a gas turbine engine instead of the problem of only the emission-gas-purification system 
of an automobile, and the various brazing-and-soldering iron structural steelworks put to high 
corrosive environment. 

However, the present condition is that the wax material which satisfies such a corrosion 
resistance demand enough is not yet supplied to a commercial scene. When nickel wax with 
which corrosion resistance is said to be good is used, under the environment where exhaust gas 
dews in hot environments although it is satisfactory, corrosion advances too. Although this 
reason is not necessarily clear, it is also surmised that it is one of the causes that melting point 
fall elements, such as B and Si, are added by nickel wax. Moreover, even if it uses the Cu-nickel 
alloy wax material which added comparatively many nickel which is a corrosion-resistant 
improvement element, sufficient corrosion resistance is not acquired. And the phenomenon in 
which corrosion resistance deteriorated was also accepted, so that there were many amounts of 
nickel. 

This invention aims at offering the brazing-and-soldering structures, such as a heat exchanger 
excellent in the corrosion resistance in the charge of brazing-and-soldering material which can 
raise the corrosion resistance of the wax material section, and the wax material section put to a 
corrosion ambient atmosphere, in the brazing-and-soldering structure with which the brazing and 
soldering of the member formed with the various iron steel materials which were made in view 
of this technical problem, and contain stainless steel material were carried out. This purpose is 
attained by the following invention. 

Indication of invention In case laminating formation is carried out on the front face of the base 
material formed with iron steel materials, and said base material and the charge of brazing-and- 
soldering material of this invention carries out the brazing and soldering of the joint material by 
Cu system wax material, it is the composite for brazing and soldering equipped with Fe atom 



diffusion control layer which controls that Fe atom is spread in a wax material side from said 
base material. 

Since Fe atom diffusion control layer is formed on the surface of the base material according to 
this invention, in order to spread Fe atom in a base material in a wax material side in the case of 
brazing and soldering, it is necessary to carry out spreading diffusion of the Fe atom diffusion 
control layer first. Since diffusion of Fe atom in Fe atom diffusion control layer turns into solid 
phase diffusion, the diffusion rate of Fe atom becomes remarkably slow as compared with 
diffusing the inside of the wax material of a melting condition. For this reason, Fe atom can 
prevent being spread in wax material only by preparing very thin Fe atom diffusion control layer. 
Consequently, the wax material section of the brazing-and-soldering structure can demonstrate 
now the corrosion resistance which Cu system wax material originally has, and its corrosion 
resistance improves. 

In this invention, Cu system wax material layer can be formed on Fe atom diffusion control layer. 
Moreover, the clad of Fe atom diffusion control layer and the Cu system wax material layer can 
be carried out for a base material and Fe atom diffusion control layer by diffused junction again, 
moreover, as it was alike and being indicated, said base material can be formed with nickel alloy 
which uses nickel or nickel as a principal component for said Fe atom diffusion control layer by 
stainless steel material. When carrying out the clad of a base material, Fe atom diffusion control 
layer, and the Cu system wax material layer by diffused junction, a base material moreover, by 
stainless steel material Fe atom diffusion control layer ~ nickel or nickel ~ more than 90wt% ~ 
it containing and Remainder Cu with the nickel-Cu alloy which becomes as an essential 
component said Cu system wax material layer -- nickel - 2 - 15wt% -- more -- desirable -- 5 - 
1 Owt% ~ it is good to contain and to form Remainder Cu with the Cu-nickel alloy which 
becomes as an essential component. Furthermore, the thickness of said Fe atom diffusion control 
layer is good to be referred to as 5 micrometers or more. 

Moreover, the brazing-and-soldering structure of this invention is equipped with the part I 
material and the part II material in which brazing and soldering were carried out to this part I 
material by Cu system wax material. Said part I material has Fe atom diffusion control layer 
which controls that Fe atom is spread in the wax material section from said base material, in case 
a laminating is carried out to the front face of the base material formed with iron steel materials, 
and said base material and the brazing and soldering of said part I material and part II material 
are carried out. 

According to this invention, in order that Fe atom in the base material of the part I material may 
carry out solid phase diffusion of the Fe atom diffusion control layer first in the case of brazing 
and soldering, carrying out diffusion invasion at the wax material side of a melting condition is 
controlled. For this reason, Fe atom can prevent being spread in wax material only by preparing 
very thin Fe atom diffusion control layer. Consequently, the wax material section of the brazing- 
and-soldering structure can demonstrate now the corrosion resistance which Cu system wax 
material originally has, and its corrosion resistance improves. When the part II material has the 
base material formed with iron steel materials, it is desirable like the part I material to form Fe 
atom diffusion control layer on a base material. By this, it can also be controlled that Fe atom is 
spread from the base material of the part II material to the wax material section, and the 
corrosion resistance of the wax material section can be raised more. 

In said brazing-and-soldering structure, said base material can be formed with stainless steel, and 
said Fe atom diffusion control layer can be formed with nickel alloy which uses nickel or nickel 
as a principal component. In this case, in order the base material itself is excellent in corrosion 



resistance and for the coefficient of thermal expansion of Fe atom diffusion control layer and a 
base material to approximate further, in the joint of Fe atom diffusion control layer and a base 
material, generating of thermal stress is controlled under wide range temperature, and the 
endurance of a joint can be raised. 

Moreover, the heat exchanger of this invention is equipped with the plate member arranged face 
to face and the diaphragm which divides into much subspace sections the space section formed 
between said plate members. The brazing and soldering of said plate member and said 
diaphragm are carried out by Cu system wax material. It has Fe atom diffusion control layer 
which consists of a nickel alloy which uses as a principal component nickel or nickel which 
controls that Fe atom diffuses said plate member in the wax material section from said base 
material in case laminating formation is carried out and the brazing and soldering of said 
diaphragm and said plate member are carried out to the front face of the plate-like base material 
formed with stainless steel, and said base material. 

According to this invention, in order that Fe atom in the base material of a plate member may 
carry out solid phase diffusion of the Fe atom diffusion control layer first in the case of brazing 
and soldering, very thin Fe atom diffusion control layer is only prepared, and carrying out 
diffusion invasion at the wax material side of a melting condition is prevented. Consequently, the 
wax material section of the heat exchanger which is the brazing-and-soldering structure can 
demonstrate the corrosion resistance which wax material originally has, and its corrosion 
resistance improves. Moreover, the base material itself is excellent in corrosion resistance, 
further, since Fe atom diffusion control layer is formed with nickel alloy which uses nickel or 
nickel as a principal component and the stainless steel and coefficient of thermal expansion of a 
base material approximate it, generating of thermal stress is controlled under wide range 
temperature, and it can raise the endurance of a heat exchanger. 

Moreover, the heat exchanger of this invention is equipped with the 1st concave heights material 
in which the 1st crevice and the 1st heights were formed by turns, and the 2nd concave heights 
material in which said 1st concave heights material was countered, it has been arranged, and the 
2nd crevice and the 2nd heights were formed by turns. The brazing and soldering of the external 
surface of the 1st crevice of said 1st concave heights material and the external surface of the 2nd 
heights of said 2nd concave heights material are carried out by Cu system wax material. Said 1st 
concave heights material and the 2nd concave heights material have Fe atom diffusion control 
layer which consists of a nickel alloy which uses as a principal component nickel or nickel which 
controls that Fe atom is spread in the wax material section from said base material, in case 
laminating formation is carried out and the brazing and soldering of said 1st crevice and said 2nd 
heights are carried out to the front face of the base material respectively formed with stainless 
steel, and said base material. 

According to this invention, in order that Fe atom in each base material of the 1st concave 
heights material and the 2nd concave heights material may carry out solid phase diffusion of the 
Fe atom diffusion control layer of each part material first in the case of brazing and soldering, 
very thin Fe atom diffusion control layer is only prepared on each base material, and carrying out 
diffusion invasion at the wax material side of a melting condition is prevented. Consequently, the 
wax material section of the heat exchanger which is the brazing-and-soldering structure can 
demonstrate the corrosion resistance which wax material originally has, and its corrosion 
resistance improves. Moreover, the base material itself is excellent in corrosion resistance, 
further, since Fe atom diffusion control layer is formed with nickel alloy which uses nickel or 
nickel as a principal component and the stainless steel and coefficient of thermal expansion of a 



base material approximate it, generating of thermal stress is controlled under wide range 
temperature, and it can raise the endurance of a heat exchanger. 

said heat exchanger — setting ~ said Cu system wax material ~ nickel — 5 - 10wt% ~ the Cu- 
nickel alloy which contains and becomes considering Remainder Cu as an essential component ~ 
said Fe atom diffusion control layer ~ nickel or nickel — more than 90wt% ~ it can contain and 
the corrosion resistance of the wax material section can be further raised by forming Remainder 
Cu with the nickel-Cu alloy which becomes as an essential component. 

Easy explanation of a drawing Drawing 1 is the fragmentary sectional view of the composite for 
brazing and soldering concerning the operation gestalt of this invention. 
Drawing 2 is lOmin at 1 100 degrees C about the composite for brazing and soldering which 
formed Cu system wax material layer by pure Cu. It is the distribution map of nickel 
concentration in the wax material layer front face from the base material interface at the time of 
holding, and Fe concentration. 

Drawing 3 is lOmin at 1 150 degrees C about the composite for brazing and soldering which 
formed Cu system wax material layer with the Cu-2wt%nickel alloy. It is the distribution map of 
nickel concentration in the wax material layer front face from the base material interface at the 
time of holding, and Fe concentration. 

Drawing 4 is lOmin at 1 150 degrees C about the composite for brazing and soldering which 
formed Cu system wax material layer with the Cu-5wt%nickel alloy. It is the distribution map of 
nickel concentration in the wax material layer front face from the base material interface at the 
time of holding, and Fe concentration. 

Drawing 5 is lOmin at 1 150 degrees C about the composite for brazing and soldering which 
formed Cu system wax material layer with the Cu-10wt%nickel alloy. It is the distribution map 
of nickel concentration in the wax material layer front face from the base material interface at the 
time of holding, and Fe concentration. 

Drawing 6 is lOmin at 1200 degrees C about the composite for brazing and soldering which 
formed Cu system wax material layer with the Cu-20wt%nickel alloy. It is the distribution map 
of nickel concentration in the wax material layer front face from the base material interface at the 
time of holding, and Fe concentration. 

Drawing 7 is drawing showing the relation of the nickel content and the rate of corrosion weight 
loss in Cu-nickel alloy wax material. 

Drawing 8 is lOmin at 1 100 degrees C about the brazing-and- soldering composite concerning an 

example. It is Fe concentration distribution map of the direction of board thickness of the base 

material interface at the time of holding to Fe atom diffusion control layer. 

Drawing 9 is lOmin at 1050 degrees C about the brazing-and- soldering composite concerning an 

example. It is Fe concentration distribution map of the direction of board thickness of the base 

material interface at the time of holding to Fe atom diffusion control layer. 

Drawing 10 is lOmin at 1000 degrees C about the brazing-and-soldering composite concerning 

an example. It is Fe concentration distribution map of the direction of board thickness of the base 

material interface at the time of holding to Fe atom diffusion control layer. 

Drawing 1 1 is lOmin at 1 100 degrees C about the brazing-and-soldering composite concerning 

the example of a comparison in which Fe atom diffusion control layer is not formed. It is Fe 

concentration distribution map of the direction of board thickness of the base material interface 

at the time of holding to a wax material layer. 

Drawing 12 is the partial perspective view of the heat exchanger concerning the 1st operation 
gestalt. 



Drawing 13 is the fragmentary sectional view of the heat exchanger concerning the 2nd 
operation gestalt. 

Drawing 14 is the fragmentary sectional view and partial expanded sectional view of the 
compound member for concave convex brazing and soldering which were used for manufacture 
of the heat exchanger of the 2nd operation gestalt. 
Drawing 15 is the state diagram of a Cu-nickel binary system alloy. 

The best gestalt for inventing this invention person studied the cause by which the corrosion 
resistance of the wax material section deteriorated, in the brazing-and-soldering structure which 
carried out the brazing and soldering of the joint material formed with iron steel materials, such 
as stainless steel, by Cu system wax material. Consequently, if brazing and soldering were 
carried out at an elevated temperature which exceeds 900 degrees C, since diffusion invasion 
would be carried out into the wax material which Fe atom fused from iron steel materials and Fe 
atom would be spread even on the front face of the wax material section, the original corrosion 
resistance of Cu system wax material before the corrosion resistance of the wax material section 
joining could not be demonstrated, but the knowledge of deteriorating was carried out. That is, 
since Fe is easy to be corroded from Cu and Fe and Cu constitute a local battery, the corrosion 
resistance in the wax material section comes to deteriorate as compared with the corrosion 
resistance which Cu system wax material used on the occasion of brazing and soldering 
originally has. For this reason, if the wax material section after the brazing and soldering in 
which Fe carried out diffusion invasion is put to a corrosion ambient atmosphere, it will become 
that it is easy to be corroded. In addition, although nickel and Cr in the alloy element in iron steel 
materials, for example, stainless steel, are also diffused in a wax material side in the case of 
brazing and soldering, since nickel dissolves to Cu, corrosion resistance is not spoiled, and since 
the diffusion rate is slow, Cr is considered not to be spread to the forge fire which spoils 
corrosion resistance as compared with Fe. This invention is completed by this knowledge. 
Hereafter, this invention is explained to a detail based on an operation gestalt. 
Drawing 1 shows the composite 1 for brazing and soldering concerning the operation gestalt of 
this invention, laminating formation of the Fe atom diffusion control layers 12 and 12 is carried 
out to both sides of the plate-like base material 1 1 , and laminating formation of the Cu system 
wax material layers 13 and 13 is carried out on it. 

If it is the iron steel materials which use Fe as a principal component as said base material 11, 
anything of the quality of the material is applicable. It is good to form suitably, corrosion 
resistance good iron steel materials, for example, stainless steel material etc., etc. 
It can form with the metal which the melting point is higher than wax material, and dissolves 
with Cu as said Fe atom diffusion control layer 12 excluding Fe, therefore the metal which does 
not generate the sludge which is easy to become the origin of corrosion, for example, — pure ~ 
nickel alloy which uses nickel and nickel as a principal component (preferably 50wt(s)% more 
than), Cr, Mo, W, Nb, Ti, etc. can be used. As said nickel alloy, a nickel-Cu alloy, a nickel-Cr 
alloy, and a nickel-Mo alloy can be illustrated. When plastic workability is taken into 
consideration, it is desirable to carry out to more than nickel>=90wt% with a nickel-Mo system 
alloy nickel>=70wt% with said nickel-Cr system alloy. Moreover, as a nickel alloy, the 
fundamental property of an alloy besides said alloy elements, such as Cr and Mo, may not be 
spoiled, but mechanical and the thing contained auxiliary are sufficient as the element which 
raises chemical property. In addition, although it is difficult to carry out the pressure welding of 
this to a base material by the clad method when Fe atom diffusion control layer is formed with 
refractory metals, such as W and Mo, laminating formation can be carried out on the surface of a 



base material by thermal spraying, and PVD and CVD. 

When said base material 1 1 is formed with stainless steel, as for Fe atom diffusion control layer 
12, it is desirable to form with said pure nickel or nickel alloy (for both to be collectively called 
nickel basic metal). Since the coefficient of thermal expansion of stainless steel and nickel is 
close, by forming Fe atom diffusion control layer 12 by nickel basic metal, in the joint of Fe 
atom diffusion control layer 12 and a base material 11, generating of thermal stress can be 
controlled under wide range temperature, and the endurance of a joint can be raised. Incidentally, 
Cr system stainless steel whose nickel-Cr system stainless steel whose coefficient of thermal 
expansion in 30-600 degrees C is SUS304 of JIS is 18.3x10-6 /430 is 1 1.8xlO-6/K, to nickel 
being 15.4xlO-5/K, Mo stops at K and 5.7xlO-6/W stops at 4.6xlO-6/K. [ K and SUS430 ] In 
addition, the use upper limit temperature of the heat exchanger for exhaust gas is usually about 
600 degrees C. 

pure as said Cu system wax material layer 13 ~ a Cu-nickel alloy, Cu alloy for various kinds of 
well-known others and wax material, for example, a Cu-Mn alloy, and a Cu-Mn-nickel alloy can 
be used. [ Cu ] the alloy element which adds Cu content to Cu — beyond about 10wt% — what is 
necessary is just to be In addition, although what is necessary is just to make temperature of 
brazing and soldering into the temperature of under the melting point of the metal which forms 
Fe atom diffusion control layer above the melting point of Cu system wax material, it is usually 
made into temperature with a melting point [ of Cu system wax material ] of about +20 degrees 
C. By using Cu system wax material whose melting point is about 880-1 180 degrees C, brazing- 
and-soldering temperature can be made into about 900-1200 degrees C, and annealing and 
brazing and soldering of iron steel materials which contain stainless steel with heating for 
[ several minute - number ] 10 minutes can be performed to coincidence. 
In this composite 1 for brazing and soldering, since laminating formation of the Cu system wax 
material layer 13 is carried out on Fe atom diffusion control layer 12, in case brazing work is 
performed, the complicated activity of attaching the wax material prepared separately between 
the joint material which is the objects of brazing and soldering can become unnecessary, it can 
excel in brazing work nature, and productivity can be raised. 

Various approaches, such as plating besides the clad by diffused junction, thermal spraying, and 
PVD, CVD, are applicable to laminating formation of Fe atom diffusion control layer 12 to said 
base material 1 1 . But without generating the pinhole which poses a problem in plating, if the clad 
of a base material 1 1 and the Fe atom diffusion control layer 12 is carried out by diffused 
junction, after pressing down each material, by carrying out homogenizing, both can be unified 
easily and it excels in industrial productivity. Moreover, the thickness of Fe atom diffusion 
control layer 12 is also easily controllable only by adjusting the rolling reduction in the case of a 
draft. Moreover, when forming Cu system wax material layer 13 on Fe atom diffusion control 
layer 12, the clad of adjoining each part can be easily carried out by making each material of a 
base material 1 1, Fe atom diffusion control layer 12, and Cu system wax material layer 13 pile 
up mutually respectively, pressing it down, and carrying out homogenizing, 
the case where the clad of said base material 1 1, Fe atom diffusion control layer 12, and the Cu 
system wax material layer 13 is carried out — Fe atom diffusion control layer 12 — pure nickel or 
nickel ~ more than 90wt% — it is desirable to contain, to form Remainder Cu with the nickel-Cu 
alloy which becomes as an essential component, and to, form Cu system wax material layer on 
the other hand with the Cu-nickel alloy which becomes considering Remainder Cu as an 
essential component 2 - 15wt% about nickel. When nickel carries out the clad of high- 
concentration Fe atom diffusion control layer 12 beyond 90wt%, and the Cu system wax material 



layer 13 of the high concentration [ Cu ] of 98wt% **, a guide is generated near a junction 
interface according to the car KENDORU effectiveness, and there is a possibility that the 
dimension system of the composite for brazing and soldering may be spoiled. Moreover, if the 
amount of nickel of Cu system wax material layer 13 exceeds 15wt(s)%, the melting point of 
wax material will come to exceed 1200 degrees C, and whenever [ stoving temperature / in the 
case of brazing and soldering ] will become high too much. 

Furthermore, when pure nickel or nickel forms Fe atom diffusion control layer 12 with the 
nickel-Cu alloy beyond 90wt%, as for Cu system wax material layer, it is more desirable to form 
nickel 5 - 10wt% with the Cu-nickel alloy which becomes considering Remainder Cu as an 
essential component, making the amount of nickel of Cu system wax material layer more than 
5wt% — the car KENDORU effectiveness — it can prevent — further — the melting point of wax 
material — 1 100 degrees C — super — ** — a sake ~ the clad back — pure in the annealing 
temperature of the composite for brazing and soldering ~ it can raise more than it near the 
melting point (1083 degrees C) of Cu. By raising annealing temperature, even when the iron 
steel materials which contain stainless steel as a base material 1 1 are used, a base material can 
fully be softened, and the moldability of the composite for brazing and soldering and workability 
can be raised now. On the other hand, by considering as less than [ 10wt% ], the melting point of 
wax material becomes about 1 180 degrees C or less, and brazing and soldering with a 
temperature of about 1200 degrees C or less become possible. Moreover, by making nickel of a 
Cu-nickel alloy into 5 - 10wt%, in case the brazing and soldering of the joint material are carried 
out, nickel is moderately spread into the wax material which is in a melting condition from Fe 
atom diffusion control layer 12 containing high-concentration nickel, and the amount of nickel of 
the wax material section after brazing and soldering becomes about 15-25wt%. Since the wax 
material section which consists of this Cu-nickel alloy is excellent in corrosion resistance, it can 
demonstrate the corrosion resistance which was excellent also to the exhaust gas condensate. 
In order to confirm the corrosion-resistant improvement effectiveness at the time of forming said 
Cu system wax material layer with the Cu-nickel alloy which becomes considering Remainder 
Cu as an essential component 5 - 10wt% about nickel, corrosion-resistant investigation was 
conducted using the composite for brazing and soldering concerning the following examples 1-5. 
The composite for brazing and soldering of the example 1 used for investigation To stainless 
steel sheet steel (base material material) with a thickness of 2000 micrometers formed with the 
SUS304 stainless steel of JIS, nickel foil with a thickness of 100 micrometers (Fe atom diffusion 
control layer material), Furthermore, the laminating of the pure Cu foil was carried out as a Cu 
system wax foil (Cu system wax layer material) with a thickness of 50 micrometers, roll pressing 
down was carried out at 60% of rolling reduction, the pressure welding of each part was carried 
out, and homogenizing for 1050 degree-Cx 3 minutes was given, and further, at 50% of rolling 
reduction, roll pressing down was carried out and it was manufactured. Only the quality of the 
materials of Cu system wax foil differ to the manufacture conditions of an example 1, and with 
an example 1, examples 2-5 summarize the quality of the material of Cu system wax material 
foil of examples 2-5 below, and are shown. The whole thickness of the composite of each 
manufactured example was 430 micrometers, and the base material was [ 20 micrometers and Cu 
system wax material layer of 400 micrometers and Fe atom diffusion control layer (nickel 
layer) ] 10 micrometers. When appearance observation of the manufactured composite for 
brazing and soldering was carried out, the bulge section with the example 1 local on a front face 
which formed Cu system wax material layer by pure Cu was observed in some places, 
example 1: — pure — Cu example 2:Cu-2wt%nickel alloy example 3:Cu-5wt%nickel alloy 



example 4:Cu-10wt%nickel alloy example 5:Cu-20wt%nickel alloy The composite for brazing 
and soldering concerning five kinds of examples manufactured as mentioned above It is heated 
with a vacuum heating furnace on the heating conditions (whenever [ stoving temperature ] x 
holding time) shown in following investigation No. 1-5. After being cooled radiationally to the 
room temperature, the amount of nickel and the amount of Fe(s) like each part in the thickness 
direction of Fe atom diffusion control layer and the wax material layer after coagulation were 
measured by EPMA (electron probe microanalyser) from the interface of a base material. The 
result is shown in drawing 2 -6. L12 and L13 in drawing mean Fe atom diffusion control layer 
after heating cooling, and a wax material layer. The written contents in following investigation 
No. are indicated in order of the class of used composite for brazing and soldering, heating 
conditions, and a measurement result. 

(1) Investigation No. 1 : 1 or 1 100 degrees-C xlOmin of examples, and drawing 2 (2) 
Investigation No.2 : [ 2 or 1 150 degrees-C xlOmin of examples, ] Drawing 3 (3) Investigation 
No. 3 :[ 3 or 1 150 degrees-C xlOmin of examples, ] Drawing 4 (4) Investigation No. 4 : [ 4 or 
1 150 degrees-C xlOmin of examples, ] Drawing 5 (5) Investigation No. 5: 5 or 1200 degrees-C 
xlOmin of examples, drawing 6 In drawing 2 which shows the case where Cu system wax 
material layer is formed by pure Cu, it turns out that the amount of nickel has become or less 
about 5wt% from the front face of the wax material layer L13 after heating in the about 5- 
micrometer surface section. Moreover, by drawing 3 which shows the case where Cu system wax 
material layer is formed with a Cu-2wt%nickel alloy, about 10wt% contains the amount of nickel 
in the wax material layer LI 3. In drawing 4 which shows the case where this layer is formed 
with a Cu-5wt%nickel alloy, about 15wt% contains at least. At drawing 5 which shows the case 
where this layer is formed with a Cu-10wt%nickel alloy, it turns out that about 30wt% contains 
by drawing 6 which shows the case where about 20wt% contained and this layer is formed with a 
Cu-20wt%nickel alloy. On the other hand, although whenever [ stoving temperature ] was an 
elevated temperature comparatively as for the amount of Fe(s), in any case, in Fe atom diffusion 
control layer LI 2, it became about 0% from the base material interface by about 10 micrometers, 
and Fe atom was not accepted in the wax material layer L13. 

Next, in order to investigate the corrosion resistance of the wax material layer in the example 
composite after heating, the wax material of pure Cu, a Cu-10wt%nickel alloy, a Cu- 
20wt%nickel alloy, and a Cu-30wt%nickel alloy was prepared, and the corrosion test 
investigated the corrosion resistance. Although the corrosive environment by exhaust gas needed 
to take into consideration the dew-point-corrosion environment which mainly poses a problem at 
the time of an engine shutdown, and the high-temperature-corrosion environment which mainly 
poses a problem at the time of engine operation, since especially the former corrosion resistance 
was a problem, the corrosion test was performed under the conditions over said dew-point- 
corrosion environment. Said corrosion test prepared the simulation water of condensation of the 
following presentation which simulated the exhaust gas condensate, carried out 500hr immersion 
of each above-mentioned wax material into the 100-degree C simulation water of condensation, 
and was carried out by measuring the mass (corrosion weight loss) of the wax material which 
decreased by immersion. 

- Simulation water-of-condensation presentation (pH4.4) 

C1-: 20ppm, SO42-:350ppm, NO3-:150ppm, NH4+:700ppm, formic-acid:500ppm, an acetic 
acid: 700 ppm A corrosion test result is shown in drawing 7 . The axis of ordinate in drawing 
shows the rate of corrosion weight loss which **(ed) corrosion weight loss with the mass of the 
wax material before being immersed. Drawing 7 shows that corrosion resistance is best, when 



nickel content is about 15-25wt%. Having the corrosion resistance the example 3 which used the 
Cu-5wt%Cu alloy, and especially the example 4 using a Cu-10wt%nickel alloy excelled 
[ corrosion resistance ] this in the composite for brazing and soldering of said example as a Cu 
system wax material layer is understood. 

Next, the thickness of said Fe atom diffusion control layer 12 in the brazing-and-soldering 
composite 1 is explained to a detail. 

When carrying out the brazing and soldering of the stainless steel members, it is good to set 
brazing-and-soldering temperature as about 1000-1200 degrees C so that annealing of a stainless 
steel member can also be performed in the case of brazing and soldering. By setting preferably 5 
micrometers or more of thickness of Fe atom diffusion control layer 12 to 8 micrometers or more, 
extent inhibition can be carried out and, also in the case of brazing and soldering in this elevated 
temperature, what Fe atom from a base material 1 1 does for diffusion invasion at a wax material 
side can raise the remarkable corrosion resistance which is the wax material section. By being 
more preferably referred to as 10 micrometers or more, the diffusion by the side of the wax 
material of Fe atom can be prevented almost certainly also in an about 1200-degree C elevated 
temperature a passage clear from drawing 2 -6. Of course, as well as the case where a base 
material is formed by stainless steel material when a base material forms with iron steel materials 
other than stainless steel, annealing of a base material and the diffusion depressor effect of Fe 
atom can be acquired by 1000- 1200-degree C brazing and soldering by setting more preferably 5 
micrometers or more of 8 micrometers or more of thickness of Fe atom diffusion control layer to 
10 micrometers or more. 

Here, the relation between the thickness of Fe atom diffusion control layer and Fe atom diffusion 
depressor effect is concretely explained based on the heat test which simulated brazing and 
soldering. 

The composite for brazing and soldering of an example used for the heat test To stainless steel 
sheet steel (base material blank) with a thickness of 1050 micrometers formed with the SUS304 
stainless steel of JIS, nickel foil with a thickness of 200 micrometers (Fe atom diffusion control 
layer material), The laminating of the Cu system wax foil (Cu system wax layer material) which 
furthermore consists of a 15%Mn-10%nickel-Cu alloy with a thickness of 250 micrometers was 
carried out, roll pressing down was carried out at 60% of rolling reduction, the pressure welding 
of each part was carried out, and homogenizing for 800 degree-Cx 10 minutes was given, and 
further, at 30% of rolling reduction, roll pressing down was carried out and it was manufactured. 
Thus, the whole thickness of the manufactured composite was 420 micrometers, and the base 
material was [ 50 micrometers and Cu system wax material layer of 300 micrometers and Fe 
atom diffusion control layer (nickel layer) ] 70 micrometers. On the other hand, the composite 
for brazing and soldering which carried out laminating formation of the direct Cu system wax 
material layer was prepared for the base material as an example of a comparison, without 
forming Fe atom diffusion control layer 12. The quality of the material of the base material of 
said example of a comparison and thickness were the same as that of an example, and Cu system 
wax material used the Cu-36wt%Mn-36.5wt%nickel alloy, and set the thickness to the same 70 
micrometers as an example. 

After the composite for brazing and soldering of an example and the example of a comparison 
was heated with the vacuum heating furnace on the heating conditions (whenever [ stoving 
temperature ] x holding time) shown in following investigation No. 11-14 and being cooled 
radiationally to the room temperature, the amount of Fe(s) like each part in the thickness 
direction of Fe atom diffusion control layer (in the case of an example) or a wax material layer 



(in the case of the example of a comparison) was measured by EPMA from the interface of a 
base material. The result is shown in drawing 8 -11. The written contents in following 
investigation No. are indicated in order of the class of used composite, heating conditions, and a 
measurement result. 

(1) Investigation No.l 1 : an example, 1 100 degree-CxlOmin, and drawing 8 (2) Investigation 
No. 12 : [ Example, ] 1050 degree-CxlOmin and drawing 9 (3) Investigation No. 13 : [ Example, ] 
1000 degree-CxlOmin and drawing 10 (4) Investigation No. 14: The example of a comparison, 
1 100 degree-CxlOmin, drawing 1 1 From drawing 1 1 , in the example of a comparison, Fe 
concentration gradually decreased from 42wt(s)% to 6wt(s)% from a base material interface to 9 
micrometers, and this concentration was shown to the front face of a wax material layer after that. 
On the other hand, in the example, although Fe concentration was 42 - 44% in the base material 
interface, Fe concentration became 0% from the interface in nickel layer by 6 micrometers (in 
the case of drawing 9 and drawing 10 ), or 8 micrometers (in the case of drawing 8 ). This shows 
that Fe atoms which carry out diffusion invasion decrease in number sharply at a wax material 
layer only by forming about 5 micrometers of Fe atom diffusion control layers 12. Moreover, it 
turns out by carrying out 8-micrometer or more laminating formation of the Fe atom diffusion 
control layer 13 that whenever [ stoving temperature ] can prevent diffusion invasion of Fe atom 
from a base material to Cu system wax material layer below about 1 100 degrees C. Therefore, in 
the composite 1 for brazing and soldering of an operation gestalt, and the brazing-and-soldering 
structure assembled by brazing and soldering using this, it turns out that the diffusion invasion by 
the side of the wax material of Fe atom in a base material 1 1 can be decreased sharply, and the 
original corrosion resistance of Cu system wax material is demonstrated only by carrying out 
laminating formation of the very thin Fe atom diffusion control layer 12 on a base material 1 1 . 
As mentioned above, although the operation gestalt explained the composite for brazing and 
soldering of this invention, this invention is not restrictively interpreted by this. 
For example, with the above-mentioned operation gestalt, although laminating formation of Fe 
atom diffusion control layer 12 and the Cu system wax material layer 13 was carried out at the 
both sides of a base material 1 1, joint material may carry out the laminating of these only to the 
one side side of the base material by which brazing and soldering are carried out. 
Moreover, although the clad of the Cu system wax material layer 13 besides Fe atom diffusion 
control layer 12 was carried out, Cu system wax material layer 13 is not necessarily required of 
the above-mentioned operation gestalt. In this case, Cu system wax material prepared separately 
is attached between the composite for brazing and soldering, and joint material, and should just 
carry out brazing and soldering. 

Next, the operation gestalt of the brazing-and-soldering structure using the composite 1 for 
brazing and soldering concerning the above-mentioned operation gestalt as a material is 
explained. 

Drawing 12 is the perspective view showing the passage structure of the heat exchanger 
concerning the 1st operation gestalt. In 2 sets of plate members which the plate member 21-1 of 
the lot countered and arranged and 21-2 separate predetermined spacing, are arranged at two or 
more set parallel, and adjoin mutually The diaphragm of the shape of bellows by which 
crookedness formation of the cross section was carried out in the example of drawing at the wave 
between the plate member 21-2 of the top group bottom, and the plate member 21-1 of the 
bottom group top which countered this plate member 21-2, and has been arranged (it is also 
called a fin.) 22 is interposed. Let the plate member 21-1 of said lot, and the space section 
between 21-2 be the medium passage where heat exchange media, such as cooling water, flow. 



On the other hand, let the subspace section of a large number divided by said diaphragm 22 be 
the gas passageway to which high-temperature-corrosion nature gas, such as exhaust gas, flows 
between the plate member 22-2 of the top group bottom, and the plate member 21-1 of a bottom 
group top. In addition, the plate member 21-1 of a lot and 21-2 may be explained, using 21 as a 
sign of a plate member, when not distinguishing both. 

As for each diaphragm 22, the brazing and soldering of the top face of the lower plate member 
21-1 where the topmost part of wave heights and the inferior surface of tongue of the plate 
member 21-2 of the bottom which pinches this diaphragm 22 pinch the bottom and the 
diaphragm 22 of a wave crevice by brazing and soldering being carried out by Cu system wax 
material are similarly carried out by Cu system wax material. 

Compound member 21 A for plate-like brazing and soldering which processed into proper 
magnitude the composite 1 for brazing and soldering which has the structure shown in drawing 1 
is used for the material of the plate member 21 of said heat exchanger. Expedient top [ of 
explanation ] and compound member 21 for this plate-like brazing and soldering A is also 
explained with reference to drawing 1 . The clad of Fe atom diffusion control layer 12 which 
becomes both sides of the base material 1 1 of the shape of sheet metal formed with the austenitic 
stainless steel (SUS304 stainless steel of JIS) which was able to choose compound member 21 A 
for plate-like brazing and soldering for anticorrosion acid resistance from nickel layer, and the 
Cu system wax material layer 13 which consists of a Cu-15wt%Mn-10wt%nickel alloy or a Cu- 
8wt%nickel alloy on it is carried out by diffused junction. On the other hand, said diaphragm 22 
processes into a wave the sheet metal which consists of said stainless steel, 
for assembling a heat exchanger using said compound member 21 for plate-like brazing and 
soldering A and diaphragm 22 — a diaphragm 22 and compound member 21 A for plate-like 
brazing and soldering — alternation — piling up ~ drawing 12 ~ like ~ a laminating — carrying 
out ~ shape retention — carrying out ~ the inside of a vacuum or a reducing gas ambient 
atmosphere ~ under the melting point of Fe atom diffusion control layer 12 ~ the temperature 
more than the melting point of Cu system wax material layer 13 — it heats for the number 10 
minutes of several minute - at 1 100-1200 degrees C preferably. Cu system wax material layer 13 
of compound member 21 A for plate-like brazing and soldering fuses, and the brazing and 
soldering of the diaphragm 22 are carried out to a base material 1 1 through Fe atom diffusion 
control layer 12 by this. 

Corrosive degradation to which it originated in diffusion of Fe atom since carrying out diffusion 
mixing into Cu system wax material which Fe atom fused from the base material 1 1 on the 
occasion of brazing and soldering was controlled by Fe atom diffusion control layer 12 is 
prevented, and the wax material section which Cu system wax material layer 13 once fused, and 
solidified on the occasion of brazing and soldering is excellent in corrosion resistance. Especially 
when Cu system wax material layer 13 is formed with said Cu-nickel alloy, in order that nickel 
of optimum dose may carry out diffusion mixing in the wax material section from nickel layer in 
the case of brazing and soldering, the corrosion resistance of the wax material section becomes 
what was very excellent. 

Said compound member 21 A for plate-like brazing and soldering actually used for manufacture 
of a heat exchanger To stainless steel sheet steel (base material blank) with a thickness of 1050 
micrometers, nickel foil with a thickness of 200 micrometers (Fe atom diffusion control layer 
material), The laminating of the Cu system wax foil (Cu system wax layer material) which 
furthermore consists of a Cu-Mn-nickel alloy with a thickness of 250 micrometers or a Cu-nickel 
alloy is carried out. Roll pressing down is carried out at 60% of rolling reduction, each part is 



pressed down, and homogenizing for 800 degree-Cx 10 minutes is given, and further, at 30% of 
rolling reduction, roll pressing down is carried out and it is manufactured. Thus, for the obtained 
compound member 1 for plate-like brazing and soldering, the whole thickness was 420 
micrometers and the base material 1 1 was [ 50 micrometers and Cu system wax material layer 13 
of 300 micrometers and Fe atom diffusion control layer (nickel layer) 12 ] 70 micrometers. On 
the other hand, stainless steel sheet steel with a thickness of 200 micrometers was used for the 
diaphragm. Moreover, brazing-and-soldering conditions are 1 100 degree-Cx lOmin, when Cu 
system wax material layer is formed with said Cu-Mn-nickel alloy. When it forms with 
maintenance and said Cu-nickel alloy, it is 1 150 degree-Cx lOmin. It considered as maintenance. 
In addition, these dimensions are examples and the thing of a proper dimension is used by the 
specification of a heat exchanger. 

Drawing 13 is the sectional view showing the passage structure of the heat exchanger concerning 
the 2nd operation gestalt. This passage structure is having honeycomb structure, and two or more 
laminatings of the concave heights material 31 by which the crevice 32 and heights 33 of 
trapezoidal shape continued by turns, and fabrication was carried out to the wave are carried out 
in the vertical direction, and it is constituted. ** which attaches the sign of 3 1-1 and 3 1-2 to the 
concave heights material of a certain pair by which contiguity arrangement of the explanation 
was carried out for convenience up and down. As for the concave heights material 31-1 and 31-2 
comrades which adjoin up and down, the brazing and soldering of the external surface (inferior 
surface of tongue) of the crevice 32 of the upper wave member 31-1 and the external surface (top 
face) of the heights 33 of the lower concave heights material 31-2 are carried out mutually. On 
the other hand, between the heights 33 of the upper concave heights material 31-1, and the 
crevice 32 of the lower concave heights material 31-2, much space sections of 6 square-shape 
cross section are formed, and it is in it. Let this space section be the medium passage W where 
gas-passageway G to which high-temperature-corrosion nature gas, such as exhaust gas, flows, 
and heat exchange media, such as cooling water, flow. In addition, in the example of drawing, 
gas-passageway G and the medium passage W are arranged by turns at right and left. 
As shown in the material of the concave heights material 3 1 of said heat exchanger at draw ing 
14 , compound member 3 1A for concave convex brazing and soldering by which fabrication was 
carried out concave convex is used for magnitude with the proper composite 1 for brazing and 
soldering which has the cross-section structure shown in drawing 1 . The amount of [ said 
composite 1 for brazing and soldering and ] said division attaches and explains a same sign also 
to the expedient top of explanation, and compound member 3 1A for this concave convex brazing 
and soldering. The clad of the Cu system wax material layer 13 to which compound member 
31A for concave convex brazing and soldering consists of pure Cu Fe atom diffusion control 
layer 12 which becomes both sides of the base material 1 1 of the shape of sheet metal formed 
with the SUS304 stainless steel of JIS like the 1st operation gestalt from nickel layer, and on it is 
carried out by diffused junction. 

In order to assemble a heat exchanger using said compound member 3 1 A for concave convex 
brazing and soldering A laminating is carried out, as inferior lamella section 32of upper 
compound member 31A for concave convex brazing and soldering A and superior lamella 
section 33of lower compound member 31A for concave convex brazing and soldering A are 
piled up and it is shown in drawing 13 . What is necessary is to be more than the melting point of 
Cu in a vacuum or a reducing gas ambient atmosphere, and just to heat at the proper temperature 
Tl of under the melting point of nickel. Cu system wax material layer 13 of the compound 
members 31A and 31A for concave convex brazing and soldering by which opposite 



arrangement was carried out up and down, and 13 comrades fuse and unify, and brazing and 
soldering are carried out by this. Under the present circumstances, corrosion-resistant 
degradation of the wax material section which it was controlled that Fe atom is spread in a wax 
material side from the base material 1 1 of compound member 3 1 A for concave convex brazing 
and soldering (concave heights material 31), it once fused, and was solidified is prevented in an 
operation of Fe atom diffusion control layer 12. 

Here, presentation change of brazing-and-soldering temperature and wax material is explained. 
Drawing 15 shows the state diagram of a Cu-nickel binary system alloy, and when heating 
maintenance is carried out by Tl in drawing, it can control the amount of nickel in wax material 
by the holding time between N1-N2. Although the corrosion resistance of the wax material 
section after brazing and soldering improves so that nickel melts into a wax material side from 
nickel layer to about 20wt%, the thickness of nickel layer decreases. What is necessary is just to 
form it about 10 micrometers or more preferably about 5 micrometers or more with about dozens 
of minutes, since the holding time at the time of carrying out brazing and soldering at about 
1000-1200 degrees C industrially is a short time comparatively although the thickness of nickel 
layer which is Fe atom diffusion control layer 12 is strictly determined in consideration of this 
decrement. Moreover, the wax material section excellent in corrosion resistance can be formed 
also by short-time brazing and soldering by forming Cu system wax material layer with a Cu-5- 
10wt%nickel alloy. 

The brazing-and-soldering structure of this invention is not interpreted more restrictively than the 
heat exchanger of this 1st and 2nd operation gestalt. Moreover, it is not restrictively interpreted 
according to the above-mentioned operation gestalt about a heat exchanger. 
For example, the laminating number of stages of the plate member 21 of the 1st operation gestalt 
and the laminating number of stages of the concave heights material 3 1 of the 2nd operation 
gestalt can be freely set up according to a demand. Moreover, it comes out to use the various 
quality of the materials explained in the composite 1 for brazing and soldering as Fe atom 
diffusion control layer 1 1 which constitutes compound member 21 for plate-like brazing and 
soldering A with which manufacture of the heat exchanger of the above-mentioned 1st and 2nd 
operation gestalt was presented, and compound member 3 1A for concave convex brazing and 
soldering, and a Cu system wax material layer 13. 

Moreover, what is necessary is it to be good if Fe atom of a base material 1 1 does not diffuse the 
thickness of Fe atom diffusion control layer 12 in Cu system wax material side in the case of 
brazing and soldering, and just to set it as about 10 micrometers or more more preferably about 8 
micrometers or more about 5 micrometers or more, although thickness of Fe atom diffusion 
control layer 12 was set to 50 micrometers with the above-mentioned 1st operation gestalt. 
Moreover, with the above-mentioned 1st operation gestalt, although the diaphragm 22 used 
stainless steel sheet metal, it may use what carried out laminating formation of the Fe atom 
diffusion control layer by using stainless steel sheet metal as a base material also about the 
diaphragm, and the thing in which Cu system wax material layer was formed on Fe atom 
diffusion control layer, still like drawing: 1 . By forming Fe atom diffusion control layer, it can 
prevent carrying out diffusion invasion to the wax material which Fe atom fused from the base 
material of a diaphragm on the occasion of brazing and soldering, and corrosion-resistant 
degradation of the brazing-and-soldering section to which the brazing and soldering of the 
diaphragm were carried out can be controlled further. 

Moreover, although the clad of the Cu system wax material layer 13 besides Fe atom diffusion 
control layer 12 was carried out to the compound members 21 A and 3 1 A for brazing and 



soldering, Cu system wax material layer 13 is not necessarily required of the above-mentioned 
1st and 2nd operation gestalt. In this case, Cu system wax material prepared separately is 
attached between the compound member for plate-like brazing and soldering, and a diaphragm, 
or between the members for concave convex brazing and soldering, and should just be made to 
carry out brazing and soldering. 

Moreover, what is necessary is just to carry out laminating formation of Fe atom diffusion 
control layer 12 and the Cu system wax material layer 13 with the above-mentioned 1st and 2nd 
operation gestalt, at the side which carries out the brazing and soldering of other members at 
least, although Fe atom diffusion control layer 12 and Cu system wax material layer 13 were 
formed in both sides of the compound members 21 A and 3 1 A for brazing and soldering. For 
example, what is necessary is to form Fe atom diffusion control layer 12 grade only in the side 
which carries out the brazing and soldering of the diaphragm 22 about the compound member for 
brazing and soldering used as the plate member 21-1 of a lot shown in drawing 12 , and a 
material of 21-2. 

Availability on industry The composite for brazing and soldering of this invention is suitably 
used as a material of the brazing-and-soldering structures, such as a heat exchanger used under a 
corrosive ambient atmosphere. Moreover, since the corrosion resistance of the wax material 
section is excellent, the brazing-and-soldering structure of this invention and a heat exchanger 
are suitably used for the bottom of high-temperature-corrosion nature ambient atmospheres, such 
as exhaust gas. 

Explanation of a sign 1 Composite for brazing and soldering 1 1 Base material 12 Fe atom 
diffusion control layer 13 Cu system wax material layer 21-1,21-2 Plate member 21 A 
Compound member for plate-like brazing and soldering 22 Diaphragm 3 1 Concave heights 
material 31A Compound member for concave convex brazing and soldering 
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NiMtMStlfc, lf*(D«gHm4lIiClBttUfc5 

[i*17] IWECuJfi^^WJlfiJBflE-rSCu-N 
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i^fe&iN i £5~ 1 Owt%$WU u Kl 

[it *a 8 : wiBF e m^ittikwimmvm s ^ 5 ^ m 
tt*cDffiHi^ i - 7 nou-rft^ i sksb 

[tiding] mimmt. c©i^igBWiccu^^-5 

S © zmffi? 5 F e Jl^JfctScfflliMB 4 4#T 6 . 5 5 8 

SHS|5iCf±tfJSttW 0 SB* 4 20 
ItlE^P- HfiPfi-ilWBttW'JaWiJDSC u*6 5£ftc 

flrfB U - h SPME* *-r>U*f|{<:J:0 3 ft tc 7° V 

ftj^spwimrfB^u- nasw 1 35**5 ass tiaiHKiria 

i *&(,>ttN i ft^tife&fr&N iM*6*5FeS 
[ 12] SI 1 HoRiH 1 Qp|3i ^SStC^fig S 

n&»iiaeiap«i. mmimt^mm^xun. 30 

mmm 1 Daflww©* 1 iawo^M4iws*2i!ainiaJW 
<Dm 2 etap©^Ht 3&s c u *> »k j: o -c 6 5 ®s 
ft, 

mmm 1 Haspwfe =t 2 na^f^is- «f>ux 

MCC J: <0 mm S ft/cSW 4 . «fSSet*O^SK«fli^ 
3ft. iTESfll!a»i«iaBSr2i£MBi*«6 5*63ti4ISI 
KiWE««*» 6 F e 5 5 tfSWcJHR-r *©*«HW 
T6N i *«l»ttN i *^JsS»fr*N 40 
F e M^SStfcJWJB £ **t5 . I^SftS. 
[ft*H13] ffitaCuS6 5W»N i £5-1 Owt 

^■CMSn, MIBF eJl^fiiSWIIEJN i 
BNi^9 0wt%W_L#*U $aaSCu£;£SfffjJj£#4 
urtt-SNi-Cu ^rffM 3 ftfc. If *©i5HSfl l 
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©-IJti OTg«rS©P^#*ffi8^3SKe3*3ftSJ: 
t, TT'&cPm#*£ffl^3ttTCO, HC£C 

-^4©^«©?^t«s^siffl-fbsnr^5 0 
uxirei^sft, *&gjfes©&awttt. ioootuk 

-7 2 6 9 5^2^fClBi£3ftfcMn : 5 — 2 0%, $> 

tt&c*tOTJ;D — M©ft±^3fcto6ftT(,>6<, c©J:5 
ttlSISA^KBIsn-S^ 5M©Wd:14-^©»^<5J> a 

3ns*tt*9S«iiHii5iWtc*ji»rfe*»6nri»* 

Mflfei^^ttftt,^, N i 5^KBB-f>S i & 

4©afoSiST7t:*^Jasnr^^c4feMH©— -o-c 
tmm^- < muahtcc u-m ^5 ^tt^M^r *> , 

m $ ft 6 5 5 fcW 6 WAtt «c«ftft:iR33:»S&SJ© 

6 5®t«ji*i*ffi«-rs£:4*sB«)4-rs*>©r&s. 

W4. mriaew©*sicaiiBjssft, cu»-5 5#*k 
«^ wrotcjasrr s (o^mm-r s f e jg^4d»vwm 
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c©/c*, cr<fln f >Fejw^a»«itwi* 
tsci«^5 0 *©iB*. 5 5»Hij»»©3 strap 

£KO»lfiK*JC»r, F eJH J fl£lf!WHW»©±KCu3fi 

e jDR^ttttHWM t £ , JfcFe M^S£tfcWJMS iCu 
^6 5MJi<h£l£tfcSi^{c «fc 0 F-i-SCijW'C* 
S„ £/c, {cfSigL/ci^tc, iutaW^XT^UXSi 
fftC, IfflBF eMT-tetftWtW^N i *£t»»N i 

KJ:«3 57-5 f FT W£XT->^xfit*r\ F 

e Jl^-tetStWlf IM& Ni*4l>BNi%9 0 *t96&Lk& 20 
fl, «»Cuft3f:fW«jas^iU'Ca:iN i -Cu^i 
T\ fufBCulSSSWJf^N i £2-1 5wt%, J: ^ 
SKB5-10wt%Ml, 3S3PCu*3|5:»ff5^i 
LTft£Cu-N l^rMt^o^u. S6cc, 
Stria F e Jl^tetScffllM®©/* 5 5i . 5 m m£t± it^© 

l^KCu*3 5»K<fc-oT6 5«5*i;fc»2fi»f£ 
3 . tuielS 1 S|5*t»«ywtt fc J: 0 S ftfcfflvf 
£. BUlB«W©^B{C»»$n, |f)IBmig|5+^i®2gp 30 
tit ft* 5 S3 n*BRKHnefiHt*6 F e JK^jW* 5 fcf 

F e JJ§H4i JfFe M^ffcfflJfMB £@fflJ£i$( IWh 
£?5WJ£ftSo C©/c5b, ^W^FeJSFFfMWWW 

K?±-rsc£*>r#*. -e©ss, 5 5®«ffi%©ss 
1$, s**©_lk f e m.^mmmm^mr^c turn 

CfttCfcoT, H2gPW©«M^6F eCT 

I/, Iff a F e JBfflStStfflJfWJB* Ni*5WJNi 
4ifi£^itSN i^-CffiK-r^Ci^tS. C© 
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iiOiSSTT F e Jl^-JHISfWJJB t mt t ©Sl=rSfl(c 

- f mt t > fuse:/ u - f ast* ©hm^s 3 ftfc^wau 
ia-7> - f aw* t mt af±w d sum & # c u s 5 w k «t 

oTSSS3ftSo HirlBT'U- FSBW«Xf->UXiHtc 
J:0J&aShfc^l/-h 4 , 1ST IB«W©^Mtc ft 
JHftS 3 ft , BWBft «J <0 dm t m IB ~? V - F BBtt t ^ 6 

-rSO^ffllftlJ-rSN i N i ?r^)jg53-i-r-SN i 

*©F eJHT-tt^-TF eM^tfcWfMJl£@*Bid;ffcU& 

if s fcwr\ ?§i!i«^©s 9 wwfcJtttftA-r* ctAs 

K±3ft4. ^©M*. 5^SfllB^-e*S^«l^© 

ft, S6KF eM^ffitWfllftlJBBN i *Sl»»N i fti 
RS^i-TSN i ^KJ:-aT3gJiS3ft*©r, «W©X 

ST-c^i^©^^frp$iJ3ft, *KaiiscDW^e*|fii 
±$-t±-2>ci^r^So 

gKicmmz titcm i Hflaswi. tfriam 1 mamttc 

*fl«J briB^S ft, SI 2 mmi3£ H 2 QgPi 

§ ft/c^ 2 Bnetasw i^s. wiam 1 laoautt©^ 
i mzmtn-m ■tmmm 2 imaastf 2 Qgi5©^FMi & 
cu^^wct-jt^^isns. tfia^ 1 rjflogpw 
*j «t o*n 2 rjnogpM bm^7->i/^ site j: 0 jf^jjS § ft 

WE«*fCD^HKflHIJgjaS3n. BUiBH 1 DO 
§|5£WiBSl2 ag|5i 5 »SnSRtcSinE»W*6 F 

N i *£jjJc#£f *N i ^36»ett« FelftWHI 

m 2 iHiMWtf©#ettf>© f e jBT-tt. a -r^ssptt© f 

e M^£«t«J*W * Sfflffi^ L ft tf & 6 ft I » & «) , 

t. -mmv<m<D *> *> ttm&mmKf & ct *m± a? ft 
So ^©*s*> %5mnmt^h&m&&%i<Dz>*>®M 
it s -5 s aci^rt, w 

iCF e^KIScWSUMttN i *5WJN i ^r^fiS^i-T 
SN l ^AiCj^T^JjJtSftS©-?. ew©xf->ux 
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WiE^&iiiCfct^T, BUlEC u^^WIrN 1 £5 
-~10wt%#WU »BI5Cut*fWi»il/rft4C 
u - N i fffflBF e M^-Ki^WJB^N l £>5t^ 

L-Tft-SN l -Cu^it'MtiCit, 5 51^1$© 
BnB©1Bf#Sc«W 

02 B, Cu3fi5^«W*«CuT?JI5JSLfc5 9Sfffl 

1 1 0 0 °CT 1 0 mm ffiJt U fc^CDSWWffi 

03 B, CuS5 ^WS^C u - 2wt%N i^T*^ 
fiSL-fc^ 5®fflffl^tt* 1 1 5 0 °C-C 1 Omin fSftUfc 

H4B, Cu3%6 ^ttJB^C u - 5wt%N i ^rc^ 

5®ffl8te*t£ 1 1 5 0 °CT 1 0 min i^fhtc 20 

B5tt, CuI^^tti4Cu-l Owl^Ni^-C 

06 B. CuI6^ttMCu-2 0wt%NiMt 
mmi>tc?> 5&mW.-£tW& l 2 0 0 °CT' 1 0 min 

iOTe i&K©^ 0 r *5„ 30 
17B, C u - N i ^ ttKfc'^^. N i Ml i 

M t © m{% £ 0t? * 5 „ 

08 B, »IWC**4 6^it^% 1 10 0°CT* 

1 omin vmLidt&m&ma&hF em^mmm 
m<Dum^m<D f e awEjWPHt? & s = 

B9B, HtiWC3&>#>£ 5 5 mm^ibSZ 1 0 5 0W 
1 Omin «#OfcJ*£©fiW«Wffla"&F e MT-SSfSOTSM 

jB©«w^ ft© f e mmft^m r & s . 

ilOB, HJffeWc^-S^ 'iWS&fti* 1 0 0 0 °C 
T 1 0 mi n im L fctB^OfiWffl*" 6 F e ffi?j£ttilp 40 

hub. f em+mkmfflmmmzti-c^te^it 

mfflttC-fofr&Z *>mMt;tf* 110 0 °Cr 1 Omin 

H12B. Iff 1 *te^S5Kjfcjfc£«^g©as#&81 
0-C&4,, 

0-e£>& o 

hub. f2 nn&M<Dm£&mcmmicwn v tc 50 
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ffi0r&-2>„ 

i 1 5 B, C u - N i 2 7t&±<DW.mm~Cfo&„ 

%mi>tc„ -?-©*s*. 9oo*c4fflis<£5i&iia-c^ 

Zee*. 6 5 WWOWftfteWS^WOC 5M©** 
©WAf4*a»r*-r> s&fbtSct^ILfc. Tft 
F eBCu cfcf3JSSA$il^-r< . JfcFeiCu 

5 5^©^(cffl^/!:Cu^5 0W©**WrSWA 
ttfcJtUT£ftT£J:5tcft£,, c©fcfe. Fe*sKft 

Wt«Xr-;>UXi9[JJ©N i r g>5 53£©I^K5 5 
tffflfcttiW-***, N i BCuKli-TSfcfcBttt?: 
JBftfe-T, ifcCrBFe Kit U TjfcffcSISaiiltifc 

«\ ftftft sfflft ^ a <t- tc Btetst o a t * © £ # a h n 
h „ ^ ^ ^p^,tc j; o ^fiS 3 nfc €> ©r * s o 

*mi znmmm tc»^ i » r bub k swi s . 
0 i ti#iw©^ifcje»fc#>j&»&3 ^itffla^tt i % 

U r 0 . y'V-Y t£©8M 1 1 ©FSHic F e M^ffi 

tstfWM 12. 12 ifimmmsi s n. ^©±tc c u as 5 

MfE«W 1 lilTB, F e "T ■S^Mt^-C 

* n bi » -r ti© w» «z> *> © t? affl-r s c i 3&ir * 5 „ 

HJIEF e HT-f£M«Jl 12tUB. F e 

t. 8*^36*6 ^ wj: o < , cui mm-f t¥ 
orjBA©je^itcft 9 *-rt>wm«j££j£ofti>£is-c 

Mt^Ci^t*^. «Ati 4 MN i , N i *^fiS^ 
(»^U< 5 0wt%U(±) it5N i C r . M 

o. Nb. Tif*ffll,^Ci«^5. SulBN i 
^iLTBNi-Cu^i, Ni-Cr^i, Ni - 
M o -f^^M^T ItMDItt^^g U 
tcrnS. BUlEN i -C rS^t'BN i > 7 0wt%. N 
i -MoSMtBN i i 9 0wt%^±i-r€>C<b3t)^? 
£Ll<\ gfc. N i -o^i LTBfutEC r , Mofti'© 
•^5c*©B*\ ^oafcftWttftSSIftto-i*. 

w. ft^wwtt^fsi± 3 a ^jmtmmm^m 3 n/c 
fecDrtj:^. ftfc. f emr-i&wdmm^. Mom 

tcjc^fflR-rscitifflKr***". i§W. pvd. c 

v d tcj: o ewcDafflKaww^fiS-r s c <t 



(5) 

9 

1-tm.wmm i 2ttBfrta^N i *&(.4»n i ^ mm 

4£ i»TN i«#JS£(,>5££#s&£ 0 ) -rffJfi^r-S. 
CiW^U^o *f->U*g|£N i £©^I83K*& s Sa 
SOT^Sfcift, F e M-?KUCffl$lJB 1 2 4N i^R 

iWSS. H#ft, 3 0-6 0 O^fcteW-SiMiJSB* 
J IS»©SUS3 04tfeSNi-Cr^X? 
>I/^a»18. 3X10-VK, SUS4 3 0t*S 10 
C r ^^T->UXiM« 1 1 . SxlO-'/Kt*! N 
i 1 5 . 4 x l 0- s /Kr*-5(DtC^Lr, Moti 
5. 7X10-VK, TO4, 6xlCr 6 /KfC±£ 

6 0 0°CfMSr*5 o 
BUfBCu^5^WBl 3iltB. «Cu©H#>. & 

Cu-Ni^i, Cu -Mn-N i^MI^SCi^ 

tb i owt%fisj^±*n«cfc^„ &*s. 6 5®osa 20 

uS^^ fa©H£+ 2 0 •CSffiCDiaffi £ 3 *i £. Mu&# 
8 8 0-1 1 8 0°CfMS©Cu^6^M=&ffiffl-r^Ci 
T, 55jgaK49 0 0-1 2 0 0"GHa£fi-SCi#< 

trifcUfa©^ tz^mtzmm sctr ^cim^ 

£ ©6 5 gffltl^fa ltH, F e JJK^MMJB 1 2 
©_tjcc u ^5 5 fan l 3#sSJiff2jj£;?jvri^£©-r, 

«TIE«W 1 1 <md F e JS^tScSPSiJa 1 2 ©SUBT&fiR 
fcfi. ffiSS^ciSi'^ ? F©SSj&\ feo*. ?g*f, 
PVD, CVD^<t©«^©^£^3affl"5Jffi-C&-2)„ & 
oH, Sttl liFe JM^tetSfPf W 1 2 £ £ffif£ffi 

Wffl-ra £ iawr**. *fc, f eM^EgMMB 1 2 

©±(CC u S3 5 ttll 3 SMI 1 . 

f e jumkwtmm i2*si^cuS6^Mii3©§ 

So 

iwiESfa 1 1 £ F e R-?ffitfc»fMH 12iCu^5 
ttil3i*i'7? F1"l>Jia> F e I«W«i l 50 
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2 4*fcN i &3UttN i 49 Owt^tLL^TU ?S§I5C 
u4*IK^iLt&4N i -Cu^it«l, — 
*Cu^6 5MMN i 42-1 5wt%, ?K§|5Cu4# 
KWl^5>£ OT&SC u - N i ^r^T-SC £ Adjtf 

$iu n i *j 9 o wt%«±©wda©F e u^-mm 

f)jlJB12£, C u ^ 9 8 wt%g©SIS© C u ^ 6 ^ 

MBVmi*t>ti&*s*toifi*>&. tic Cu&ZS&m 

1 3 ©N i Mifi 1 5 w&t&Mit £ £ « 3 5 fa©Bi£^ 1 

2 0 0 -CfcjH*. £ J: ^ tc& t) . 5 S&DffiOfflJRSKtf 

$ fcfc. F e M^ffitfcflPWttl 1 2 4*ifiN i *Sl>ttN 
i #5 9 0 wt%«±© N i - C u JfJf&lT •£>*§-£•, C 
u^5^WiBN i 4 5- 1 0wt%. £|g|5C u4:$1fKl 

it\ *-^> F;l/jfJ!)S4E5±'r€.££^r# > 

6 -5 fa©Bl^ 110 0 °CMt ft &tc&, i"yy Ffg© 

%5mmm&tto)mmm&*ucu(DWL& < 1 o 8 3 

°C) Jfi«f*4^B*nJBUiK:±tfSCi3S«"C**. jRM 

sie ; £Wfe'5£itcj:or. em 1 iLtxf>ux 

SCitfT?*, 35J£ffl^rfa©J&01*t ttlltt4ft± 
3i*&££#-C#£J:5fcft£o — 1 0wt%OT£ 
TS £ £~C. 6 9«©1*5j&J 118 0 °Cgg«T£ft 
9, 1 2 0 0 °CflffijyT©Sffir©S ^ SM* nrtStcft 
-So oifc, Cu -N i ^-#©N i 45- 1 0vrt%£"T?> 

££-c, mi$%m*?> z>wk. mms.<DN i 

tiFe M^-S£«^$iJ» 12*^ mKttCC * * 5 0 fa 
*P^N i 3&saBKKtf*ci/r. 6 ^ffif*©S ^>fagP©N i 
**U 5-2 5wt%fMfitC^5o C©Cu-Ni^* 

itff!BCu^5faH4N i 45-1 0wt%, ^gPC u 
4*«KllS5>£ LtftSCu-Ni ^"C^fiS L- 
©WAttl«F_b8r»*II*»8!>4fc8&. Tie©*WJ 1 - 5 
6 5 Sfflffi^fa4fflt^ r WAttfJH^4tf -3 fc„ 

DSfiKffifflL/cHS60!)l©5 5®ffla^faB. J I S 

i»©sus3 o a 7.7-y\s7.m-c%>mz titcmz 2 0 

0 0 um(D^7-yu^mMU (SfaJRfa) <i€m$ 1 0 0 

m m©N i is (f eMT-m^mmmmm , 3 etcjis 

5 0/imOCuS5^S(CuS5^B*M) £Lr|t 
CufS4«BLT, JET*6 0%-CP-Jl/JETL-C-SSIJ 
4JEESL. 1 0 5 0°Cx3#©i£tMeW**U 5 6tc 
ET*5 0%-CO-JlETLtiISnfo. ^FJ2- 

5 tt, ||j!rS<?iJ 1 ©K^^FfC^ LtCu,^5 IS©fa» 
(Dfr&mrj: K) . HSfeF!) 1 £ £ 4> icHMCT 2 — 5 © C u ^ 

6 5faffi©fa»4Tiafci£feT^-ro 
»J©^faW^f*©J¥3^4 3 0 /lit, «fa«4 0 
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Omiik F em^iZWtWfflm (N iM) »2 0 urn, C 
uS55tti»10Mmrft^fc fl «{^3ftfc3 5j8JS 

USS^!) 1 : ffiC u 

: C u - 2 wt%N i 
mmi3 : C u - 5 wt%N i ^ 
SH*0J4 : C u - 1 0 wt% N i 

: Cu-20wt%Ni ^ 10 

%5«JS*^tttt. TtfiUISNo. l-5^TM^(t 

©s rffi^ s nfc», «*towir* 6 f e m^mmm 

N imtS^C^F ei^EPMA (electron probe micro 
analyser) 5C<t D iRI#!3 ftfc 0 ^©S^^rH 2 — 6 
To W©L 12, LI 3Mi«©F eJ^PKtfc 
fJWJJB, 5 5WJB**tt-rS. TiacDIIISNo. fctetta 

CD llffiNo. 1 : HJfeM 1, 1 1 0 0 °Cx 1 Omin , K 
2 

(2) iBOSENo. 2 : 3U6W2, 1 1 5 0°Cx 1 Omin , HI 
3 

(3) ISSNo. 3 : HJite1?ij3, 1 1 5 0°CX 1 Omin % IM 
4 

(4) iBffiNo. 4 : 31(6014, 1 1 5 0°Cx 1 Omin , HI 
5 

(5) igffiNo. 5 : , 1 2 0 0°CX 1 Omin , HI 30 
6 

BSPr « N 1 Mifi 5 wt%|MJSJy T i^^tt^Ci ifit> 
*4 B Sffc, 5 5ttlL 1 36CtsW4N i i«, Cu^ 
3 5 ttJg * C u - 2 wt% N i ^X&f& L 
H3tB 1 0wt2tfgK#s^frSJh, [HjJt£Cu-5wt% 
N i^#rf$JS0/c«^^TI34rtt4>ife< ifelS 
wt%ga3W#W3n, [HlM^C u - 1 Owt%N 1 
JKfiSL/fc»^*^TH5rB2 0wtS6fflK#*&Sft. 40 
|1|M*C u - 2 Owt%N 1 -g&X*&mi>tcigr&&^m 
6tB3 Owt5^gK36S^W3tiri^SC:i3&Sto*So — 
77, Fell! i«m©ffi^J:fc«WlSSr*SKfe^to 
6T\ l^hOi^iF eJH^KKOTWlL 1 2 fcfcl* 

tswsffi^^ 1 0 jLtmgaraao^^tto, 5 

■ L 1 3TBF eM^ttB»&Jhtt#>r>fc 0 

14£IH^&ft:#>, «Ctu Cu-10wt%NiM, C 
u-2 0wt%Ni^, Cu-3 0wt%Ni^(D55 
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1 0 0 °COfi»Sffi7|<^ fC±IE&6 5tt?:5 0 0 hri 

*«j&r * d i tc ct o rusted n/c Q 

•SKS»7KffilS (pH4. 4) 

C 1 " : 2 0 ppm , S 0 4 2 " : 3 5 0 ppm , N0 3 " : 15 
0 ppm . N H 4 + : 7 0 0 ppm , >¥Wt : 5 0 0 ppm , ft 
m : 7 0 0 ppm 
B*taW6»*BI7K:^r. H*cd«#B, MASS 

£ 0 mi£*), N iMl^l 5-2 5vjt%m&<D±% 
u-5wt%Cu^^ffll^c^5fe^j3, Cu~10wt% 

Ml 2CDJ»3K-3liTi¥#HKittW-ri 0 

tcx u x jPHBW<z>«5« Mt 5 c i * £ J: 0 fc , 
5 1 0 0 0-1 2 0 0 °Cg*K»SEr S©3W 

MWJJB 1 2 Oi¥3 5 At m«_h, jf 4 L < tt 8 u m«_h 
iTSCir, SMI 1*6©F eM^^^ttWCcK 

ifcD, 1 2 0 0°CgSCDfftStCfcl^rfeF eM^CD^ 

^fe, Fe^ffiW»Jl0f345mnKJ:, JfSU 
<tt8Aim£LL, <t*J»*L<ttl Oumfilii^SC: 

ifcj;^, 1 0 00-1 2 0 o o crco?,^®ccj:o, e 

c ct\ f e m^mmmm<Dm^ t f e jb^jhrw 

Sf(DSUS 3 0 4Xf>U^iHr^3nfcJS3 1 0 
5 0 umCDX-T^UXmmU (iM*S) CCi53 2 0 0 

MmcDN ijg (f em^mmmmmm , z^icmz 

2 5 0 um(Dl 5%Mn- 1 0%N i -Cu^*6S 
SCu^^fg (Cu*%5i3IStt) ^aiaor, ET 
*6 0%rn-;H±TLTSSB^l±®U, 8 0 0°Cxl 
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0#©jMfcR«41toU 3 6&CJET*3 0%-ev~-}\/K 

±fo<DB£lt4 2 0 Mit, SWE*3 0 0 Mm, Fe)S 
-f^tJjJfll^JB (Nil) B5 0/im, CuS5^1H 

wja i 2 s c 1 1£ < , »H(ce«c u m*> *> 
^m^mmmm^tc^ ^mmm^u^mmvtc a mat 

65ttBCu-36wt%Mn-36. 5wt%Ni^M 
(SfflU -€-©i¥3f*^^Ji|WI#(D7 0 /imi btc a 10 

o. 11-14 <ttfl»SSfxfi^Fl^lffl> 

M©WI*6F eM^ffifScWSUJl (HSfeCT©^) *fc 
Ub$jM©*gl=r) ©J»3^|nlK*iWS«Wfi[ 
© F e M& E P M A CC J: 0 iiJ5£ § tltc* -e©)ISS*0 8 
~~1 ltC7^T 0 TIB©i)HSNo. {cfcW^IBfgp^i*, f£ 

fflufc»^woffiH> anus**, wmmmmamz 

CD PISNo. 1 1 : 1 1 0 0°CX lOmin, I 20 

8 

(2) HffiNo. 1 2 : mmm. l 0 5 0 °Cx l Omin , M 
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